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57 ABSTRACT 
An improved multicolor ribbon cassette system for use 
with a printing mechanism. A ribbon cassette is carried 
on a plate which is pivotally connected to a shuttle 
mechanism. The plate rotates about an axis which is 
perpendicular to a printing medium and the portion of 
the ribbon adjacent the printing mechanism. The pivot 
plate is tilted up or down to position a different part of 
the ribbon in alignment with a printing mechanism. The 
configuration of the device is such that the ribbon will 
remain parallel to the printing medium as it is tilted. The 
position of the pivot plate is controlled by means of a 
barrel cam driven by a stepper motor. The stepper 
motor is controlled by a logic circuit. An optical sensor 
is also connected to the logic circuit to determine 
whether a single color or multicolor cassette is in posi 
tion. 

12 Claims, 6 Drawing Figures 
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RIBBON CASSETTE AND SENSOR ASSEMBLY 

This is a continuation of application Ser. No. 189,122, 
filed Sept. 22, 1980, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a multicolor ribbon assembly 

for use with a printing mechanism. More particularly, 
this invention relates to a multicolor ribbon cassette 
system for use with a matrix printer. 

2. Prior Art 
In most types of printing mechanisms, ranging from 

simple typewriters to complex printers, ribbon shifting 
is accomplished by holding a section of the ribbon in a 
pivoting bail arm which moves the ribbon up or down 
to align the correct color band with the printing mecha 
nism such as a print head. The bail arm supports the 
ribbon in an operating plane which is parallel to a print 
ing medium. One particular arrangement, which is di 
rected to a ribbon cassette with bi-color-capability, is 
disclosed in U.S. Pat. No. 4,088,218 to Depew. This 
system, which is specifically designed for use with a 
matrix print head, includes a body portion having a 
chamber for storing a ribbon. The ribbon passes around 
an extension which is pivotal to move the ribbon either 
up or down with respect to its position within the cas 
Sette. 
Although a pivotal bail arm is generally satisfactory 

when only two colors are to be employed, excessive 
vertical movement of the ribbon can cause snagging and 
dragging, especially when the ribbon is carried within a 
cassette. Therefore, it is a primary object of the present 
invention to provide a ribbon cassette system which 
provides smooth operation and enables more than two 
colors to be easily utilized. It is a further object of the 
present invention to provide a ribbon shifting mecha 
nism which is simple and straightforward. Another 
object of the present invention is to provide a mecha 
nism which can determine whether or not a cassette is in 
position and what type of cassette is being used. 

SUMMARY OF THE INVENTION 

These and other objects are achieved by providing a 
system in which the entire ribbon cassette is pivoted 
about an axis perpendicular to the printing medium. In 
contrast to prior art systems, the shifting of the ribbon is 
accomplished by pivotal motion of the cassette rather 
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than translational motion of the ribbon. Movement of 50 
the entire ribbon assembly eliminates any kind of snag 
ging of the ribbon. Although the entire ribbon cassette 
is moved in order to change colors, the mechanism by 
which this is accomplished is extremely simple. 
The system is particularly useful in conjunction with 

a matrix printer which includes a print head that is 
carried on a shuttle mechanism. Other printers which 
can utilize the invention include ball and daisy wheel 
types. A pivot plate has one end secured to the shuttle 
So as to enable the pivot plate to rotate about an axis 
which is perpendicular to both the printing medium and 
the portion of the ribbon which is in a printing position. 
A ribbon cassette is detachably mounted on the pivot 
plate. A ribbon drive motor is secured to the underside 
of the pivot plate and advances the ribbon within the 
cassette. By pivoting the pivot plate, different portions 
of the ribbon carried in the cassette will be positioned 
adjacent the print head. However, since the ribbon is 
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2 
pivoting about an axis perpendicular to the printing 
medium, it will remain parallel to the printing medium 
as it is moved. 
The movement of the pivot plate is controlled by 

means of a barrel cam which is driven by a stepper 
motor. The barrel cam and the stepper motor are at 
tached to the shuttle, and the cam is coupled to the 
pivot plate by means of a cam follower. The position of 
the cam is controlled by a suitable logic circuit. Other 
types of positioning arrangements, such as a movable 
ramp, may also be utilized. The cam arrangement, how 
ever, provides a simple means of accurately positioning 
the ribbon cassette with respect to the print head. 
BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 
FIG. 1 is a perspective view of a portion of a printer 

assembly showing the multicolor ribbon cassette system 
of the present invention in a lowered position; 
FIG. 2 is a top plan view of the ribbon cassette of the 

present invention; 
FIG. 3 is a rear plan view of the multicolor ribbon 

cassette system of the present invention; 
FIG. 4 is a side plan view of the multicolor ribbon 

cassette system of the present invention; 
FIG. 5 is a plan view of the track of a cam used to 

control the position of a ribbon cassette, showing the 
orientation of a ribbon corresponding to each position 
of the cam; and 
FIG. 6 is a perspective view of a portion of a printer 

assembly showing the ribbon cassette system in a varied 
position. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

Referring to FIGS. 1 and 6, a printer 10 is shown 
having a wire matrix print head 12 carried on a shuttle 
mechanism 14. The print head 12 is biased against a 
front portion 14a of the shuttle. The shuttle moves 
along a pair of rails 16 which are attached to a frame 18. 
A ribbon cassette 20 is carried on the shuttle and in 
cludes an opening 20a through which the print head 12 
extends. The ribbon cassette 20 carries a ribbon 22, an 
exposed portion of which (22a) is carried in front of the 
print head and is substantially parallel to a printing 
medium 24. 

Referring now to FIGS. 2, 3 and 4, the ribbon cas 
sette 20 is detachably connected to a pivot plate 26 
which serves to position the ribbon cassette 20 with 
respect to the print head 12. The pivot plate 26 is pivot 
ally connected to the shuttle 14 by means of a pair of 
hinges 28 which enable the pivot plate 26 to rotate 
about an axis which is perpendicular to the printing 
medium 24 and ribbon porton 22a. Because of this con 
figuration, the ribbon portion 22a will will remain paral 
lel to the printing medium 24 as the pivot plate 26 and 
the ribbon cassette 20 are pivoted. The pivoting of the 
pivot plate 26 will align a different portion of the height 
of the ribbon portion 22a with the front 12a of the print 
head. The ribbon 22 is advanced by means of a ribbon 
drive motor 38 which is connected to the underside of 
the pivot plate 26. This enables the ribbon 22 to be 
advanced within the cassette 20 even when the pivot 
plate 26 is in a tilted position. It should be noted that the 
tilting of the cassette 20 will not impair the printing 
action of the printer. At all times, the ribbon portion 22a 
will be parallel to both the front of the print head 12 and 
the printing medium 24. 
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The position of the pivot plate 26 is controlled by 
means of a barrel cam 32 which is attached to the shuttle 
14. The barrel cam is driven by a motor 36 and is cou 
pled to the pivot plate 26 by means of a bar shaped cam 
follower 34. The cam 32 includes a substantially spiral 5 
groove 32a having four flat rest positions which serve 
to define four distinct printing positions (FIG. 5) for the 
ribbon cassette 20. The cam follower includes a protru 
sion 34a which cooperates with the spiral groove 32a 
and a protrusion 34b which extends into a notch 26a in 
the pivot plate. The motor 36, which is a stepper motor 
in the present embodiment of the invention, operates to 
rotate the cam 32 so that the cam follower portion 34a 
is positioned in one of the four flat portions of the spiral 
groove 32a. The flat portions enable accurate ribbon 
height positioning to be achieved despite slight inaccu 
racies in motor position, and also prevents rotation of 
the cam 32 which would otherwise be caused by the 
application of downward force on the cassette 20. The 
motor 36 is controlled by a suitable logic circuit 39. In 
the present embodiment of the invention, the logic cir 
cuit 39 is such that when power is first applied to the 
printer 10, the stepper motor 36 is commanded to bring 
the cassette 20 down to the horizontal position by shift 
ing the cam follower 34 down four times. If the cassette 
20 is already down or partially down, the motor 36 
simply stalls for all or some of the four shift commands. 
Once this initializing process has been completed, the 
logic circuit 39 knows that the cassette is on band one of 
the ribbon 22 and keeps track of the position of the 30 
cassette as long as the power remains on. The positions 
of a four band ribbon 22 with respect to the front of the 
printhead 12a corresponding to different positions of 
the cam 32 are shown in FIG. 5. When the ribbon cas 
sette 20 is horizontal, band 1 of the ribbon 22 is aligned 
with the printhead 12a, while when the cassette 20 is 
tilted fully upward, band 4 of the ribbon 22 is aligned 
with the printhead 12a. 

In the present embodiment of the invention, two 
different types of ribbon cassettes can be employed. The 40 
first type includes four separate color bands to provide 
four color printing capability. The second type includes 
an all black (or other single color) ribbon. Both types of 
cassettes utilize a ribbon having the same width (one 
inch). In order to automatically determine what type of 45 
cassette is installed in the printer, a two step process is 
utilized. Each ribbon cassette includes a projection or 
fin 40 extending from the bottom surface of the cassette. 
When the pivot plate is in its horizontal position, the 
projection 40 on either cassette is detected by means of 50 
an optical sensor 42 located on the shuttle 14. After it 
has been determined that a ribbon cassette is in place, 
the pivot plate is shifted up two positions and the sensor 
42 again activated. The length of the projection 40 on a 
cassette having a four color ribbon is shorter than that 55 
on a cassette having a single color ribbon. The length of 
a single color projection is shown in FIG. 3 by a dashed 
line 40a. When the pivot plate is in a raised position, the 
sensor 42 will detect only the longer of the two projec 
tions. The logic circuit 39 receives information from the 60 
sensor 42 in order to determine the presence and type of 
cassette being used. 

in summary, the present invention is directed to a 
simple and effective way of utilizing a multicolor ribbon 
cassette in a printing mechanism. Although the inven- 65 
tion has been described in terms of use with a matrix 
printer, it could easily be adapted for use with other 
types of printers. By shifting the position of the entire 
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cassette instead of simply moving a portion of the rib 
bon, installation of a cassette is a very simple procedure, 
since nothing special has to be done with the ribbon 
(i.e., threading into a bail arm ). Although the shifting 
has been described in terms of the tilting of a ribbon 
cassette, a system could employ a shift mechanism 
which maintains the cassette in a horizontal orientation 
and shifts the entire cassette vertically in order to prop 
erly align the ribbon with the printhead. The system can 
easily handle more than two colors despite the large 
distance between the plural color tracks. In addition, 
the system provides for more accurate positioning than 
do typical bail systems. 
Although the invention has been described in terms 

of a single embodiment, it should be recognized that 
modifications and variations will readily occur to those 
skilled in the art. For example, many alternate methods 
could be utilized to actuate and position the pivot plate, 
including use of a rotating bar, solenoids or a cable 
instead of a stepper motor or the use of a linear wedge 
ramp instead of a barrel cam. Consequently, it is in 
tended that the claims be interpreted to cover such 
modifications and equivalents. 
What is claimed is: 
1. A multiposition ribbon cassette system for position 

ing a ribbon having two or more printing bands with 
respect to the printhead of a printer or the like, compris 
1ng: 

a shuttle which is adapted to carry a printhead across 
a printing medium; and 

means, coupled to said shuttle and movable in con 
junction with the printhead, for (a) supporting a 
ribbon cassette having a ribbon therein, said ribbon 
cassette carrying a portion of said ribbon in a plane 
parallel to the printing medium, and (b) shifting 
said ribbon cassette to a plurality of fixed positions 
to shift the entire ribbon cassette so as to change 
the vertical position of the ribbon cassette with 
respect to the printhead to position a different print 
band adjacent head while maintaining the ribbon 
parallel to and a constant distance from the printing 
medium. 

2. A multiposition ribbon cassette system for position 
ing a ribbon having two or more printing bands with 
respect to the printhead of a printer or the like, compris 
1ng: 

a shuttle which is adapted to carry a printhead across 
a printing medium; and 

means, coupled to said shuttle and movable in con 
junction with the printhead, for supporting a rib 
bon cassette having a ribbon therein, said ribbon 
cassette carrying a portion of said ribbon in a plane 
parallel to the printing medium, wherein said 
means for supporting are movable to a plurality of 
fixed positions to change the vertical position of 
the ribbon cassette with respect to the printhead 
while maintaining the ribbon parallel to the print 
ing medium, wherein in each of said fixed positions 
a different printing band is positioned adjacent the 
printhead, wherein the means for supporting are 
pivotal about an axis perpendicular to said plane 
and printing medium, whereby the ribbon cassette 
is tilted in order to change the position of the print 
ing bands of the ribbon with respect to the print 
head. 

3. The system of claim 2 wherein the means for sup 
porting comprises a pivot plate pivotally secured to the 
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shuttle, wherein said pivot plate is pivotal about said 
aX1S. 

4. The system of claim 3 further comprising a ribbon 
drive motor attached to the pivot plate, said ribbon 
drive motor coupling to a ribbon cassette and operable 5 
to advance the ribbon in the cassette. 

5. The system of claim 3 further including a multipo 
sition cam coupled to the pivot plate, said cam being 
movable to position the pivot plate in one of a plurality 
of locations corresponding to the fixed positions of the 10 
ribbon. 

6. The system of claim 5 wherein said cam is mounted 
on said shuttle and further including: 

a cam motor attached to the shuttle for controlling 
the position of the cam; and 15 

a cam follower connecting the cam to the pivot plate. 
7. The system of claim 6 wherein said cam is cylindri 

cal and includes a substantially spiral slot on its outer 
surface and wherein said cam follower comprises a rod 
coupled to said slot. 20 

8. The system of claim 7 wherein the slot includes a 
plurality of flat portions, one corresponding to each of 
the fixed positions of the ribbon, said flat portions facili 
tating accurate ribbon positioning. 

9. The system of claim 6 wherein said cam motor is a 25 
stepper motor. 

10. The system of claim 3 further including an optical 
sensor for detecting the presence of a fin located on 
each ribbon cassette. 

11. The system of claim 10 wherein the configuration 30 
of said fin is a function of one of two types of ribbon 
carried within the ribbon cassette and wherein said 
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6 
sensor is such that when the pivot plate is in a first 
position either configuration of said fin will be detected 
and when the pivot plate is in a second position only one 
configuration will be detected, thereby facilitating de 
termination of the type of ribbon carried within the 
ribbon cassette. 

12. In a printer or the like having a printhead which 
traverses a printing medium, a multiposition ribbon 
cassette system for positioning one of a plurality of 
printing bands of a ribbon with respect to the printhead, 
comprising: 

a shuttle which is adapted to carry the printhead 
perpendicular to and across the printing medium; 

a pivot plate located on the shuttle having one end 
pivotally secured to the shuttle along an axis per 
pendicular to the printing medium; 

a cam motor secured to the shuttle; 
a cam attached to the cam motor and movable to a 

plurality of predetermined fixed positions; 
a cam follower connected between the cam and the 

pivot plate; and 
a ribbon cassette detachably connected to the pivot 

plate and housing a ribbon having plural printing 
bands, wherein a portion of said ribbon is carried 
parallel to the printing medium; 

whereby movement of said cam will cause said pivot 
plate to pivot up or down, thereby changing the 
position of the ribbon cassette to a position a differ 
ent printing band with respect to the printhead 
while maintaining the ribbon in a plane parallel to 
the printing medium. 
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